Abstract. 2014 Using an extra-orbital model within a generalized « spd » tight-binding approximation, we calculate the chemical binding energy of a pair of hydrogen atoms in palladium within the infinite dilution limit; we find that clusters of hydrogen cannot form in accordance with inelastic neutron scattering data in 03B1-palladium hydride. The [1] it is often assumed that the dominant contribution to the interaction energy between hydrogen atoms in a transition metal is of an elastic nature, especially in a coherent metal -hydrogen system [2] . However Masuda and Mori [3] [7] . [8] . In the following we shall neglect the direct fi' ;,Îl terms so that equation (2.5) we recover for the interaction energy between interstitial and substitutional impurities the same formal result as equation (2.9) and the asymptotic limit is :
The asymptotic results (2 .10) and (2.15) have been already obtained for a pair of interacting substitutional impurities (see [9] and references therein). Table 2 of reference [11] [14] because these data show the absence of clustering among hydrogen atoms. crystalline sites of an interstitial site Â located at the coordinates origin : (Fig. 2) . We have :
for the nearest neighbours distance, whereas for next nearest neighbours distance we obtain :
On figure 3 we compare the binding energies AE(Â, R,,) given by equation (2.14) and Eas(Â, R/11) given by equation (2.15). For small charge differences the asymptotic limit seems quite valid whereas for large charge différences, it diverges more and more from the exact limit. Also, using equation (2.15) and expanding up to first order with respect to 5v, we recover the well known perturbing limit i.e. ilEas(À, Ru) is proportional to 5Zjl(EF) [3, 11] ; but this limit is not valid in the present case. Let us note that a similar behaviour as figure 3 (i.e. first slightly Fig. 2 ) versus ôZ,, the difference in charge between the substitutional impurity and the matrix ion core. The exact form (A) and the asymptotic limit ( x ) are plotted. attractive and then repulsive) has been found previously for chemical binding energies between a carbon interstitial and a nearest neighbouring d impurity atom in a b.c.c. host (see Fig. 3 of reference [15] (Fig. 4) . We note Fig. 4 [17] . This is to be compared with our result of about 2.7 eV for ÔZ(EF) = -2 ( Fig. 4) [18] but the inelastic neutron scattering experiments [14] 
